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(54) COMPOSITION FOR FORMING SCUD PARTICLES 

(57) The composition for forming solkJ partkdes of 
the present invention comprises a biodegradable poly- 
mer, a solvent, a polyhydric alcohol, a viscosity-increas- 
ing agent, and an active drug, wherein the composition 
IS in the form of an emulsion comprising a continuous 
phase rich in the polyhydric alcohol and the viscosity- 
increasing agent and a dispersed phase of liquid parti- 
cles rtah in the biodegradable polymer and the solvent 
the dispersed phase being present in said continuous 
phase. The above composition can allow the carrier 
compnsrng an active dnjg to reach all corners of narrow 
penodomal pockets, and the carrier cortprising the 
active drug has high retention in the periodontal pock- 
ets, whereby making it possible to maintain the active 
drug for a tong period of time at a high concentration 
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Description 



TECHNICAL FIFI,p 

' S .o - m!,^;^*^ '""T"" '° ^ '=°'^^'«°" '"^"^"g particles. Further, the present invention 

relates to a therapeutic agent, a prophylactic or the like for periodontal diseases comprising the above conposition. 

BACKGROUND ART 

° S,.n,iI^?T'^'^"°"'J^''^^ P^^^^"^""** ha^e been made for tong-term sustained-release property 

f'^^^'^"'"°'=^^^!^<^"*'^"'^^'^i°o^^^oneome forms of such studies. However, there hav^been r^t^ 
out some prob ems involved in the production of microspheres and the like, including 1) the esidue of an omart^ sS^ 

m^T if^^^ . ^'^'^ "^^'^ °' ^"^ P'^P^i"^ microspheres and the like. 
[0003 In addrticn. vanous studies on pharmaceutics have been made on delivery systems for treatment of oerio- 
dontal diseases. A typical example of a solid preparafion is given in U.S. Patent No. 4.764^77. "^rteSue d^fos^ 
U,erein. however, poses great burdens on both physicians and patients, including time period^uredTLt^nis^^ 
t.on, necessary techniques for administratior. and removal of fibers after a given period of fimeTt^ S^eS as 
' to semi-solid preparations, there is a conposition disclosed in U.S. Patent No 5 143 934 How^ fs far 

rbe^^^tL^^e^rns^^^^^^ 

fW^J Regarding the drug delivery to periodontal pockets in the treatment of a periodontal disease some elements 
Which have recemly been regarded as pham«ceutically iirportant include 1) admini^atfon ^^reric^o^ Ste 

biodegradable. In view of the above, one disclosed in US. Patent Na 5.836.355. for example- refere to a mcrosDhlre 
pr^araton comprising an active drug. The technique disclosed herein is expensive because a ^p,ica7r,SS^ 
ttorseol'^tl hTT" P'^^^on Of microspheres. ^Wng it costly s^S«mSSS 

Z^rTZ ^S'T "'"f °' '^^^ "^^^ in the present trelient of UriXtol dS^rS- 
tt^ermore. this preparation is ,n a farm such that microspheres per se are administered. 

^SL^ FV'^a;. WO92A30718 disdoses a delivery system into periodontal pockets, and U S Patent No 5 242 910 
disc^es an invention relating to a sustained-release composWon for the treatment of a pericdontardrsls^ v^fneLiv 
1, « Pharmaceutical characteristics as those of the aforementioned delivery syJtem T^rco^^fioTs for *e 
mlr^^f "'"''^ publications are all obtained in ^^a state of^Lno a 

DISCLQSLIR FOF INVFNTip M 

[0008] The gist of the present invention pertains to: 
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[11 a composition tor forming solid particles comprising a biodegradable polymer, a solvent a pdytwdric alcohol a 
v.sco^ty..ncreas.ng agent, and an active drug, wherein said cortpositionTs^the foToL Son coSSno 
a owifnuous phase in the polyhydric alcohol and the viscosity-increasing agent aS a dS>e^ p^^^S 
partdes nch «^ the b«deg«dable polymer and the solvent, the dispersed phase being preTer^h me ^ntuc^s 



[21 a method tor manufacturing a composition tor terming solid particles, comprising adding an active druo to a mix- 
ture «>mpr,s.ng a polyhydric alcohol and a viscosity-increasing agent and/oTto a ^^'^8^^ *s^^ 

S4r^sXTr:z:;\^zr^^^^^^^ 

lem [TjXr """^ ""^^ '^""^ °' ^ "^'^^'^ '^'^ <»^P««i«on of 

[4] a method of treatment or prophylactic method of a periodontal disease or gingivitis comprising adminlsterina a 

" i'«si*:::^S^"''"^'"'^'^''°'^^ 

BRIEF DESr.RIPTinKj <7F THE DRAWIMT^ !^ 
20 [0009] 

SJ-g'^eTnir^S wherein the magn«fca«on of this Image 

" Ei«n1rS? '^'^-^'^^'"e). «--ln the magn«^«on o, this image 

30 

rcii^i^nT^TaitStir^^ 

35 inoTJ "'^ ^"^"^ °* " °' ^ P°si«°"- *e fixed position "c" a spread- 

ing area d of soM partdes. and a distance Lof the spreading area on a slide glass "e" in Test Exai^ie 5 

BEST MOnp PQR <::^pRY.M G OLJTTHF IM\/P^p-p K, 

1 . Composition of the Present Invention for Forming Solid Partides 

E,iculI:;y^!S:sS'a:rsS:i^^ 

polymers include poly^actic^ds SS^l7o^2^^,' ^fT^'' '^«'«fl'adable 

dients. ^ ^ constrtuled by a smgle ingredient alone or a mixture of tv.o or more kinds ofingre- 

SeLCflhfs^l^^^^ 
5 invention is ones shoJn^Sr lat^S^t^ ^tlT'^' '^'^'^^^ Po'V^er for the present 

erably in the range of fromTSS zT^o^mo™ n^Ir^in """^^ °* biodegradable polymer is pref- 

molecular weigh? of the^Xl^a^le .^^v^.r^rn,^^^^.^ ,^ ? "^^ "-^OO ^ 0,150 dl/g. In addrtion the 
preferably in.Vangeof.oS?:SZrrrrSTnr^^^^ 
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c rate, propylene cartx,r,ate. N-meth^-Zivrrolid^e ani gSl^^^ ^'^^"^ include triethyl 

agent used. With preference given to dihydric a^S^JXS^^^^^^ 

ethylene glycol, diethylene glycol, proovlene olvrnl h^»t- ■ ■ *a polyhydric alcohols Include glycerol 

'0 erence given ,o giyce^^, and'propSg,yoo??Se pSZ'aTohli 'T*''''' ^'y'°'' «S 

or a mixture of t«o or more kinds of ingredients ^ ^ « ^'"Sle ingredient ^one 

f^^eLchi*:,s^ 

stable in its preparation. ConcSS^H^fn^r aLla^^^^^ 
'5 gela^n, collagen, proteins, polyalbim,-ns. Se^an S ourn h^'^l'^^^^^ ^^^"^^ moikio.e.. 

sue or the like, and is medically acceptable Tl^ a^?Zlsinll^T '' "° °" '^^"^^a""" " Periodontal tis- 
antfungal agents, anti-iaflammatory averts. gro«^ fa^«^«,^^ ^^P'«' ^"^^iotics. antibacterial agents, 

icines for central nervous, hormones, arrtW^S l^n^^T ^9!"'1*"«'9«^«. anesthetics, vaccines med- 

» '"«'"''«««''acyclineamibio.icsandma^o!!^^;^'^^^ 

erythromycin, clarithromydn, arxJthe like. Further the?e^^Z2!S « tetracycline, doxycycline, 

nal agents include quaternary ammonium sairsuchTs^eM L^dl^iM^f^h?^'"^ metronidazole. The a^fibacte^ 
new qumolone, such as sparftoxacin and oftoxacin and7h»T. ? l^"^"*""^' ^"^^ «^ ch'orhexidine: 

m|<»nazole nitrate, trichomycin. and azalomydn^ like. In addifion. the antifungal agents include 

0 .ndomelhacin. dexamelhasone. and MroSonrCa HS^n T"?' ""*P«"en. aspirin, 

mal growth factors, ftoroblast growth factors insulin like orc^faS^ "de platelet^erived growth factors. T^er. 

ing aln^nrusX"! anTa diSXTrbS^^ ^ ^ '^^ - — ^'on compns- 

' [0018] The content of the ^^e^^l^Z^X^J^^!^ "T^ "'^""^ '^"aes are as f^^ 
to 10% by weight, of the composition^ mSsent^^^^^ 

1.0% by weight or more. fromTe vie^^-oinLf retoinTan pl]?^ biodegradable polymer is prefer^y 

erably 30% by weight or less, from thTvSximS reachl?^« "T"' "'"9' ^"^ content is^f' 

r0019] The content of the solvent is^elt rom s'o to " ""^'^ 

weight, of the composition of the present invention TheT^ ? t?? ^ ™™ Pr«fe«bly from 10 to 25% by 

the decrease in the amount of tt^esJ^^^^^^^T '^"^'^ '^'^^"'^^ decreas^^ft 
.^ewpoint Of refining an effective a^!:::;oC^^^ 

by weight. SrTprKr^sTsS:^^^^^^^^^ 

composition of the present invention. The comerrt S pel Idr^c a ^ ''ff ' '° '^^^ "y weigh,, cl^ 

the viewpoint of the stability of the emulsion and thl r^ ^!^ . P^e'^'ably 30% by weight or more from 
of^e reten^cn Of the acjve drug and ^sS <^^^^^^ 

OUoUby^irarSSrS^^^ 

tion. The content of the viscosity-increaSng fe pTe^v Sh"''' <" the present 

ing viscosity of the continuous phase to st^iliL fha ^-^ ^ "^'^^ °' the viewpoint of increas- 

teviewpoimof suppressing th'e * -St remuS^^^^ 

[OOa] The content of the active drug is not oarti(^farl«yim^,J^ ■ *^ contnuous phase. 

can be «*,bi,ed, and the content is prefl^ry^r^^^'to ^ m " " * ^ ^l^^^^ desired effect 
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in an amount cH the upper limit or mora, the effectiveness is not Increased. 



dispersibilityintheSonCcK^s ' ^''"'^^^^^ 

ingredient alone or a mixture of two Hiore Wnds oTingre^ente ' « 

appropriately selecting the kinds and comlanafion of *raXe d^o te^Hl!^^ T . '^^^^ ^"'"^'^ '^^ 

and the like. With the formation of the solid oarfd^ /^h^f I k*^^' ^ conib.nat,on of individual ingredients, 
drug is incorporated in me plIU ^ '"'^^fl'^^e '^'yn'ef from liquid particles, the active 

S'^L .^^t rz!^XnTpri7j^:o^sT?^^^^^^^^ « - 

composiloncan be ob^ed by ^^^a ' n^^^^^^ above emuls-on wrth each ingredient For exanple, the 

ablodegradablepolymerd.ssoL^"«„"?,a«tmZ"^^^^^ 

.rada.epo.me.disso^ed..as.°vra^r:^^^^^^^^^^ 



5 



EP 1033 127 A1 



2. Therapeutic Agent. Prophylactic Afler,t Methods of Treatment and Prophylactic Method of the Present Invention 
[0033] Since solid particles comprising an active drug can be obtained, the composition of the oresent inveniion for 

.H '^^ composition of the present Invention is used in the therapeutc method and the oroohvlactic 

:Srrt=rrc:^^^^^^^^^ 

HrSH— H~— ^^^^^ 



Exampla ^ 



Minocycline Hydrochloride ' ■ 

'^'^ '"*'<^ v'scoslty 0.130 dl/&. weight- 
average molecular weight 10.000] 

Triefhyl Citrate 



10% by weight (potency) 
10% by weight 

10% by weight 
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(continued) 


ueiasn 
Dextrin 




0.1% by weight 


Magnesium Oloride 




0.05% by weight 


Concentrated Glycerol 




20% by weight 




Balance 



mixture was uniformly mix«)togivea5S^L™^ concentrated glycerol solution, and the resulting 

a^asaresuMhereUl^n^r^?-^^^ 

a^Lrij^'rnTS^rc'rSir 

were separated. Th7SatX'S:'err^^^^^^^ 

pended In a small amount of distilled water and this rsoTnlm-^^tn^h ^J! '"^ ^"S- 

rich in a POlyOactide^o-glycolide) weTfobs^J^ w^^annh^ T""" '^''"^^ ""^ 

solid pamcles had a size of about 5 to al^ui as^rnTni^^^?? m,croscope. As a result, it was found that the 

ing the solid par«c-es.chinr.^,S"^!^;r^^^^ 

ExamniB P 

!.Teiiov^nTS°irhri^^^^ 



Minocycline Hydrochloride ' ' 

Tvll^io'^''^;"""?'*'"'"^' '*^Sht ratio), intrinsic viscosity 0.130 O/g, weight- 
average molecular weight 10.000] ""u-wHigni 

Triethyl Citrate 

Gelatin 

Magnesium Chloride 
Concentrated Glycerol 



10% by weight (potency) 
10% by weight 

10% by weight 
O.S% by weight 
20% by weight 
Balance 



sreshar'^sr^rs^:^'^tSa^^:r^^^^ 

position in the same manner as in &^ple^re?,rSv^^ " ^^"^^^ •^^"'•"S «»"- 

as.»o,about10to about 30^inirm«j;:«rage^^^ 

Exairplftj 



S?I!f Mmposrtion for forming solid particles was prepared in the 
of the foltowing ingredients in the composition below. 



same manner as in Example 1 by using each 



Minocycline Hydrochloride 
Triethyl Citrate 



2.0% by weight (potency) 
3.5% by weight 

13.5% by weight 
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(continued) 



Gelatin 

Magnesium Chloride 
Concentrated Glycerol 



1.5% by weight 
5.0% by weight 
Balance 



'5 Examples A tn i;> 

(1) Biodegradable Polymer and Solvent 

(2) Pdyhydrio Alcohol. Viscosity- Increasing Agent and Active Drug 

^ Swafr^^rr^nc-rrrreSn^^^^^^ 

Sd (2,?gry?eSJ^r'^°^'°" '^'"^'^^ '^^^ ^"'^"^ (^) « •'-thy, ..rate S0.U- 

Examples 1.'^ tn 

(1) Biodegradable Polymer and Solvert 

35 

(2) Polyhydric Alcohol, Viscosity-Increasing Agent and Active Drug 

[0053] Magnesium chloride and gelatin were added to concentrated niv/rorni h=,.=^ . . 

100»C. Further, either one of dextrin (Examola il^^ZyZZ^ '° ^ temperature of about 

guar gum (Example 16). and S (S^e IT^wrsS tS b'^dSL'^IZL' '^^'"^'^ 

s°cir"::tr^;°"-"^^^^ 
a(3)r;sr:,r^i« 

50 Examolfl ia 



Cetylpyridinium chloride 



5.0% by weight 
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(continued) 



Propylene cartxjnate 

Pohreaprolactone (intrinsic viscosity 0.100 dVg. weigtrt-average mdecular weight 7 500) 
Hydroxyethyl Cellulose 
Propylene Glycol 



20% by weight 
S.0% by weight 
2.0% by weight 
Balance 



,0 Su«pII^JeThaSare^ru.Tot^^^^^^^^^ 
theconpo'sition inthesame r^r ls in Ex^^^^^^^ 
c,eshadasizeofabcut30toat,ou.^';;S:,^^^^^^^^ 

Exannnip Pn 

IS 

SfolJngT^SrZS^^^^ 



FlurtHprofen ' — — 

Polylactie Acid (intrinsic viscosity 0.087 dl/g. weight-average molecular weight 5.000) 
Glyceryl Triacetate 

Gelatin 

Concentrated Glycerol 



1.0% by weight 
10% by weight 
25% by weight 
2.5% by weight 
Balance 



^" Su« pr^dr^L""areK:T.oiboro"; iSrrr^^' r ^ «>"«-«^ 

the conposition in the same mahnTasTExa^ie iC^^^ L ^"'^ ^ "eating 
deshada..eo,abou.25.or::"«'';:S:.X^^ 
3S Comnaratiui. gyamplg I 



[0059] 



A conposition shown below was prepared using each of the (bllowing ingredients. 



Minocycline Hydrochloride 

a'g^Srw^SKS^ 
Glyceryl Triacetate 



2% by weight (potency) 
48% by weight 

Balance 



S --ff^^e^rS^'n.^r iCi^^^^^^^^^ was dis. 

50 With an optical microscope. liquil^eles cLwZbe ' " '"^ conposition was observed 

ComparaiivB Example p 

^ [0061] Acompositionsha^nbelowwaspreparedusingeachofthefollowingingredients. 
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Minocycline Hydrochloride 

Polylactic Acid (Intrinsic viscosity 0.122 dl/g. weight-average molecular weight lo.ooo) 
N-IVIethyl-2-pyrrolidone 



2% by weight (potency) 
70% by weight 
Balance 



oplcal microscopft liquid particles could not be confirmed compositon was observed with an 

Test ExamniP 1 

[0063] Each of the composHions for forming solid particles of ExamolBi P«.m„io, 

«as administered to 30 subjects to have periodontal pXte wim IZZ ll ' ^ '^""P^'^^^^ ^^"P'e 1 

a group of 10 suljjects with a root canal syringe to^ud^n?h« !lf ?■ T- "eing administered to 

dontal pockets. Prior to administration wTh Lw^r^ ro^^ ^ ^^t^"*"" °""'n«:ycl,ne hydrochloride within the perio- 
(GCF)wascollectedv^h^ sfe ''^""^ "^^ ^'"S^ crevlcular fluid 

minocycline hydroSe^Sm^eTwS^^ 
ata.™onof0.t.g„™reinr^^^^^^^^ 



Table 1 





Detection Percentage (%) 




After 7 Days 


After 10 Days 


Example 1 


100 


87.5 


Examples 


100 


80 


Comparative Example 1 


70 


30 



Kurirdr«:i;r8rr^ 

to that of Comparafive Example This isor^J^^JlZ I ^° extremely high value as compared 

tered in the form of preS". l^l sX^eL are h!.'T '''"^ '^^ «s. 

« ^etalnedeventhebonom^thepo^Ta^ewherettec^^^^ 

that the concentrafiore of minoc^hZo^o^ae ^^^^^ ^ ^'^^ ^ *as used, there were confirmed 

to bacteriostats against pericSltpaS^e^a v^rl^ a^^^^^^ sterilized or subjected 

after 10 days. In addition, in a casLhere the OTo^ffinn „ p ^ ^^^^ ^"^ 80 ^g/ml 
centrationsofminocyclinehydrocCidew^eaTaT^o^^^^^^ 

« that the concentration of the retained active dmat^s rem^taCy im^rIv^''l^^^^ These results suggest 

adhesivewas used. This is presumably because me ^hZe?r«^^^^^^ formulated with an 
formulaBbn of the adhesive, which in L rSs in ri^-asl l ?^ 

denial pockets. * " ^ '""^^^^ retention of the solid particles writhin the perio- 

^0 Test Examp lfl 3 

SanargrsurL?;rmt?pt^^^ 

as shown in Rgure 3 was prepared from aoar TTm^lr ,f,? * "«*el having a cavity 

« and each Of the oompos.S,^1Xt T' Si^aTr^^^^^^^^ 

poured fromafopwiiharoot canal syrirxie Ther^MH^T f""^ ^' ^"^ Comparative Example2was 

cbse,va«onandbydetec.ngm^c^,rhJ:;Torr 
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TabIaZ 



5 




Example 1 


Examples 


Comp. Example 1 


Comp. Example 2 




Distance Reached from Top (inm) 


30 


30 


16 


17 

Not Detected 




Minocycline Hydrochloride 


Detected*' 


Detected'' 


Not Detected 


Note '1: Greater than 0.1 txg/m\. 











Test Exampla 3 

Sncrer^Tem^^fst'^Ted^ 

Whether or not the state of emul^on is^Xned as tollZ ^^"^ P'"^*' 

n • '^m!*' ^"^ P^«s«"< i" a stable form 

? L?h , "^"""^ " •^■P'^'* "P^'^"'"' '«'"'=«°" °' «'""teion was Observed 

X. Both the tendency of the two^ase separation and the reduction of emulsion were ^served. 

SS^I retention of the active drug was evaluated as follows 

IWn ] The results are shown in Table 3. 



Table 3 



Constituents 
for Dispersed 
Phase 

Constituents 
for Continu- 
ous Phase 

Total 



Stabilttyof 
Emulsion 

Retentive- 
ness of Medi- 
cament {%) 



95 



100 



O 
O 
<10 
<10 



Compositional Ratio (% by weight) 



10 



90 



100 



20 



80 



100 



30 



70 



100 



@ 
® 
40 
40 



40 



60 



100 



Note): NT: No test was carried out because a stable emufa»n 



50 



SO 



100 



60 



40 



100 



X 
X 
NT 
NT 



70 



30 



100 



X 
X 
NT 
NT 



80 



20 



100 



X 
X 
NT 
NT 



was not formed. 
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made large. ^ °' "^'^e drug eluded into the solid particles rauld be 

Test ExamplB d 

Esolid'^t.irre::.:^^^^^^^ par.iclesprepar«. exanp.es 13 to 18. ..e 

as Shown In Figure 4 was prepare^usfng a ^^ir^^^bTcol^^ A vessel 

Jse ^^ZT,-^;^:T^.:J;''^^^^^ «r ^-V added 

tank filled with distilled water so aV^ to ^erTt^l?' ^ '7^ '° °" ^ ^"-^^^^ °' «a,^ 

vessel was faced upside down in water so aslo^^^^ .^TiTm, ^tlT'J? " '° "'""'^^ 
minutes, a state in which one non-dosing end o(thetfalJa's hlr!^!^L^r '° ^"'^^ '^^^ ^^^^1. For 30 



Table 4 



4S 





(detention Rate (%) 




After 5 min. 


1 After15min. 


Composition for Forming Solid f^icles 


Example 13 


3.16 


13.85 


Example 14 


2.84 


10.53 


Example 15 


0.91 


0.68 


Example 16 


0.52 


0.61 


Example 17 




0.58 


Example 18 | 


0.22 


0.42 



rwasco^rr:?^rraZm''rrsr^^^^^ 

amount of the composition placed in the vessel W^ltL?™tl^ <*'^«' by 

the retention rate. It is clear from the aboveSl^atTn^ ^^f.'^l!,:^^ P^cmage. and referred to as 

the retention afters minutes and after 15 mi^^« weJ^Wgr '^'^'^"^'^'y^^^ both 

Test Exafrpl^ ^ 



Krepa:;:/^^;— 

partdes was placed on a fixed position on alTde gla^ an^^he^^f """Positions Ibr forming wlid 

Of about 20 degrees. After 10 minutes, the s^rofaS^ar^^rwi. "T' ^ "^^^ ^ anangle 

^ to the slide glass. Subsequently, this s ide gtass Is Ti l TZ^'^^^^ '° '^"^^ '"gradients not ad3 
evaluated from the weigh, cha^lge Of the s?de gr«^^^^^^ 
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Tables 





Weight Change (mg) 


Spreading (mm) 


composition for Forming Solid Particles 


Example 13 


9.21 


18 


Example 14 


6.72 


30 


Example 15 


3.21 


12 


Example 16 


1.55 


8 


Example 17 


0.84 


0 


Example 18 


0.51 


0 



20 



35 



SS 



Se adSe^ ^ wHh dexlrin or ca«, pol. 

above, in the corrpositions for forming solid «cles t™,^ 1 "^"^^ ^ '°"9- 

the fomied soW particles were high, thereby taS e^em^t^rl^^^Nrn 'T *T ""^'^ ^"^ ^ '«<«"<to" <" 
andprtvhyla(*:pi,rposesinthefieldofd^ry 

EQUIVAI PI^J 

Sen.s?oTeS;?m^^^^^^^ ^"^'e routine experimen,a«oo, many 

-mended to be encompassed in the scope of the fawS S "* Such equivalents are 

INDUSTHIAI .APPI IfiARIIITV 

periodontal pockets, whereby maki;;g it Mssiir^l7„r Ll^.T!^ ^"^9 high retention in the 

tration. Therefore, there can be provWed m^eff^a^,Cf^T ^I? ^' " '""^ °' ^t a high concen- 

as periodontal diseases by using ^. ^Z^^Z T^^^T^ prophylactic method for such diseasi 
a method of simply and safely n^ulCingTe S p JSd^*""- <" P'^^^nt invention is 

Claims 

3. The composition according to claim 1 or 2 Bht».n,Ki» i, 
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5. 



Thecomposi«onaccon*inotoanyoneo(daims1.o4.h.rthercoWQanadhesiveh 
6. The composition according to claims, wherein the content of the adhesi^re Is from 0.005 to 1.0% by weight 

' I^TtX^r'^'*'''"'^"''''"'^'^'*^ 

- ^=-,-^„«-«"acco«Jingtoanyoneo.daimsStoi4.whereintheadhes,veisacan»^^ 

*o a solvent. and^Lg*e Se^^S r^^ r' ^9^"*,^"*°^^° ^ biodegradable polymer dissolved with 
fl«dable polymer dissolvJS^ alS!^' ^"^ " viscosity-increasing agent, and the biode- 

45 

18. The therapeutic agent according to daim 17. comprising minocycline hydrochloride as an active drug. 

19. Aprophylactic agent tbrperiodortal disease or Bingiviss. comprising the composffi^^ 
» 20. •^^P^'^'^ylactcagentaccordingtoclaimig.comprisingminocydinehydro^^^^^ 
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